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Résumé en
anglais
The cell envelope of mycobacteria is a complex multilaminar structure that protects
the cell from stresses encountered in the environment, and plays an important role
against the bactericidal activity of immune system cells. The outermost layer of the
mycobacterial envelope typically contains species-specific glycolipids. Depending on
the mycobacterial species, the major glycolipid localized at the surface can be either a
phenolglycolipid or a peptidoglycolipid (GPL). Currently, the mechanism of how these
glycolipids are addressed to the cell surface is not understood. In this study, by using
a transposon library of Mycobacterium smegmatis and a simple dye assay, six genes
involved in GPLs synthesis have been characterized. All of these genes are clustered in
a single genomic region of approximately 60 kb. We show by biochemical analyses
that two non-ribosomal peptide synthetases, a polyketide synthase, a
methyltransferase and a member of the MmpL family are required for the biosynthesis
of the GPLs backbone. Furthermore, we demonstrate that a small integral membrane
protein of 272 amino acids named Gap (gap: GPL addressing protein) is specifically
required for the transport of the GPLs to the cell surface. This protein is predicted to
contain six transmembrane segments and possesses homologues across the
mycobacterial genus, thus delineating a new protein family. This Gap family
represents a new paradigm for the transport of small molecules across the
mycobacterial envelope, a critical determinant of mycobacterial virulence.
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